Purification and some properties of thymidilate kinase from sea urchin.
Thymidilate kinase (EC 2.7.4.9, ATP:dTMP phosphotransferase) was isolated from eggs of the sea urchin Strongylocentrotus intermedius. The enzyme preparation was purified by 1073-fold and was not contaminated with phosphatase or ATPase. The molecular weight of the sea urchin thymidilate kinase is 100 kD, and the pH optimum of its action is 8-8.5. The thymidilate kinase activity is maximal in the presence of 2-5 mM ATP and 10 mM MgCl2. In the reaction of phosphorylation with dTMP, Mg2+ can be partially substituted by other bivalent metal ions whose efficiency decreases in the series: Mg2+ > Mn2+ > Ca2+ = Cd2+ = Co2+. In the presence of Zn2+, Fe2+, Cu2+, and Pb2+ the thymidilate kinase is inactive. The sea urchin thymidilate kinase can utilize ATP, dCTP, and dTTP as donors of the phosphate group. Either dTMP or dCMP can serve as the acceptor of phosphate. Addition of thymidine and other nucleosides to the reaction medium has virtually no effect on the rate of dTMP phosphorylation.